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SYLLABUS

The study covers the shorefront of the south side of the town of Barnstable
on Cape Cod, extending from the Mashpee town line on the west extremity to
the Yarmouth town line on the east, a total of 12 miles. 1Its purpose 1is
to investigate feasible methods of controlling erosion of the shorefront,
which includes public beaches as well as adjacent privately owned shores.

The Division Engineer has studied the erosion problems along the 12-mile
shorefront and has found that the public beaches in the study area are in
reasonably satisfactory condition and that typlcal erosion control measures
such as sandfill, riprap revetment, groins, and jJetties for these beaches
cannot be economically Jjustified. However, erosion control plans have been
developed, for possible implementation by loecal interests, for the protection
and restoration of privately owned shores. These are discussed in the report.

The Division Engineer, therefore, recommends no Federal participation in

erosion control projects for public along the south shore of Barnstable
at this time.

The Division Engineer does recommend that erosion control measures for
privately owned shores, which may be undertaken by local interests based
upon & determination of their economic¢ and environmental Justification,
be accomplished in accordance with plans and methods developed in the
report. Further, non-structural measures such as zoning regulations,
building codes, flood-proofing of structures, dune grass planting, sand
fencing, and other allied methods should be considered.
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South Shore of Barnstable, Massachusetts

BEACH EROSION CONTROL STUDY
THE STUDY AND REPORT

Coastal shorelines have always had an appeal to man, as a place of domicile
because in general the view of the nearby water contributes greatly to
his pleasures of llfe, Along the Atlantlc coast beautiful beaches and
t1dal inlets serve to enhance a way of life. However, these beach and
headland habltats are limited from the standpolnt of natural resources
and are difficult to retaln or replace. Loss of thece resources is
generally attributed to storms whilch buffet the coastlline resulting

in human misery and damage tc property. These factors of coastal erosion
and structural damage from storms affect the entire south coast shore-
line of Barnstable, Massachusetts.

Proper solution to the shoreline problems presented, require systematic
and thorough study. The first requisite for such study 1s a clear

definition of the problems and the objectives sought.

Ordinarily there will be more than one methcd of obtalining the objectives,
so the Immedilate and long term effects of each method should be evaluated
not oniy 1in the lmmedlate problem area, but also for adJacent shore areas,
A1l physical and environmental effects, advantageous and detrimental,
should be consldered in comparing annual costs and benefits to determine

the Justification of protectlon methods.



Authority and Purpose

Pecause erosion was threatening developments glong thé soutn shore of

the Town of Barnstable,local interests sought ald In combating the pro-

blem from thelr representatives 1in Congress. As a result of these

requests for help, the Commlttee on Public Works of the United 3tates

House of Representatlives adopted a resolution on 11 December 1969, requesting
that the Secretary of the Army direct the Chief of Engineers toc make a

survey of the shores of the Town of Barnstable In the interest of beach

erosion control and related purposes.

The study was made to determine (1) the most suitable methods for
stablizing and improving the southern shoreline of the Town of Barn-
stable; (2) which sections of the shore are desireable locations for
shoreline Improvements and the most effectlve methods for accomplishing
the improvements, and (3) the economic Justification for providing pro-

cective and improvement measures.

Scope of Study

The study, as presented 1n this report, encompasses the 12 mlles of
cca8tline along the southern shore of Barnstable between the towns of
Mashpee on the west and Yarmouth on the east. The entire shorefront 1s
exposed to wave action and tidal flooding from the southerly quadrants.
Because of irregularties,some sectors of the shoreline are more sus-
ceptible fo wave actlon than others. However, each sector was investigated
in detall., Beach profiles and nearshore sounding surveys were made in :tome
of the sectors. Wave refraction and diffractlon studles were conducted

in the areas where severe eroslon was indicated. All problems were

liivestigated and possible corrective measures considered.



Study Participants and Coordination

At the local govermment and private level, the followliyg nave had a

role In this study: The Board of 'clectmen ol' the Towr of Barnstable,
ihe Town's Waterwavs Committee, the Comeittee teo Study lFroslon ol Lo -
leach, the draigville leach Lroslon Committee, the Centervilie Civie
Assoclation Heach Erosion Committec.,and varlous individual shiorefrom
property owners. At the state level, the Division of Waterways, De-
partment of Environmental Quality Engineerlng, was contacted to cbtain
information on dredglng, Jetty construction and cther work the department
had done along the shores In guestion. The Coastal Ergineering Rese.rch
Center, a research arm of the Corps of Englneers in Fort Belvolr, Virglnila,
wag asked to provide all avallable maps and Information concerning

shorellne changes or the south shore of Barnstable.

The Report

In the interest of c¢larity of presentation and reference, the report has
been dlvided into a main report with two appendices. The mailn
report 18 a general non-technical summary glving the resultz of the
study for the entire south shore of Barnstable. It 1s the baslc
document presenting a broad view o the study for the bernefit of all
readers, both technical and non-technical. It discusses and anzlyzes
the problenms, the desires of local lInterests for improvements and possible
solutions, The appendlces to the report present background supporting
data and technlical detalled analysls covering the leatures of the
study:

Appendix A - DNiscusses the design analysis and glves detalles
estimates of the cost of Improvements.

Appendix B - Contains pertinent correspondence,

pe



Prior Studies and Reports

Theve has been no specific prior report on beach eroslon control within
the étudy area. However, a beach erosion control report was completed
in L941 covering the shores extending from Chatham on the west to Point
Gamaon located just south of Lewls Bay. The report was prepared by

the Beach Erosilon Board (Now the Coastal Engineering Research Center},
This report broadly discusses the geology, erosion processes, problems
encountered wlthiln the report area and suggests practical methods of
ercsion control as a guide for use by the Commonwealth of Massa-
chiusetts and local munlclpallities for developlng and Improving the
shoreffont area under study.

Navigation improvements have been the subject of studiles within the
area covered by this report. Reports have been made for Hyannls Harbor,
Cotuit Harbor,and Popponesset Bay. As a result of the Hyannis study,

a navigation improvement project was completed 1n 1959. The existing
project provides for a channel 12 feet deep at mean low water leading
from deep water in Nantucket 3ound to the Town Wharf In Lewils Bay; an
an 1orage area of the same depth In the inner harbor at Hyannls; a

15 -, foot deep anchorage in the ocuter harbor, protected by 1,170-foot
lor -t breakwater and a rip rap Jjetty extending southward from Dunbar Point
fo: a dilstance cof 1,000 feet.

At Cotuit Harbor, a navigation improvement project was adopted in 1960
which provides for dredging an entrance channel 10 feet deep at mean
lou water leading from Nantucket sound into West Bay; a channel 8 feet
derp 1.8 miles lorg, from the West Bay entrance through the bay and

th- bridge at Osterville and into Great Bay; a channel 8 feet deep,
4



1.6 miles long from the West Bay entrance through Seapuit River into
Cotuit Bay. No construction work has been done on this authorized
project. The project was authorized provided that, prior to cons%truction,
local interests agree to:

a. Contribute in cash 50 percent of the cost of construction;

b. Provide without cost to the United States all lands, easements,
rights-of-way, and suitable disposal areas for the dredged materials
resulting from the construction and maintenance of the project;

c. Hold and save the United States free from damages due to the
constriuction and maintenance of the project;

d. Provide and maintain two suitable publlic landings with adequate
berths in accordance with plans approved by the Chief of Engineers,
open to all on equal terms; and

e. Maintaln the jetties at the entrance to West Bay.

In January 1962, formal assurances of local cooperation were forwarded
to the State of Massachusetts and the Town of Barnstable for execu-ion.
At & Town Meeting held on 6 March 1962 the townspeople voted not to
participate in the Cotult Harbor navigation improvement project. In
view of the action by the Town of Barnstable, the State of Massachasetts,
advised that the assurance agreement could not be executed. Pendiig
renewed interest and compliance with the requirements of local co-
operation by local interests the Federal project for navigation improve-

ment of Cotuit Harbor was placed in the inactive category.



A navigation lmprovement survey report on Popponesset Pay was completed

In June 1972, The report found that there 1s a need for recreational ~—

boating improvement. However, the cost of any considered improvement
would exceed the anticipated benefits and as a result no plans could be

economically Justified for PFederal participation In a navigation project.

RESOURCES AND ECONOMY
OF STUDY AREA

Environmental Setting and Natural Resources

Although the lmmedlate study avea only encompasses the shoreline of the
south coast of Bérnstable,the adjoining area of the town must be con-
sidered 1n the development of solutions to the erosion problems. The
Town of Barnstable is located midway along the southern arm of Cape Cod.
It is bordered on the west by the Towns of Mashpee and Sandwlch, on the
north by Cape Cod Bay, on the east by the Town of Yarmouth and on the
south by Nantucket Sound, The coastlines are irregular, contalning
many Indentations. Several small rivers draln the interior portions of
the town flowlng into the study area facing Nantucket Sound. These
rivers from west to east are, Mashpee, Santulf, Mllls, Bumps, and Certer-
ville. All of them have small dralnage areas.

The exlstirg land form 1s primarily the result of the action of glaciers

which deposited sand, clay, gravel and boulders at the 1limit

of thelr southward advance across New England. The two major land types



formed by the glaclers were moralnes and outwash plains. The morailnec s
formed a line of irregular hillls rising above the surrounding land,
Interspersed with hollows, called kettle holes, These holes were forwed

by the melting of isolated blocks of very hard 1lce from which the gln:ler
1tself had melted away. Vwhen these 1ice foundatlions finalliy melted, '..e
land sank, forming pockefs Into which the ground water promptly seevad.
These water pockets are today the ponds that are found scattered thickly
over the whole length and breadth of the Cape., The moralnes formed -ne
present day belt of highlands running along the northern shore of Czre Cod
from the Canal to the ocean a2t Orleans.

The second formatlon which comprises most of the land form withln the study
area conslsts of an outwash plailn whileh spread down from the moraine: /
forming a2 broad sweeplng stretch, extending offshore into Nantucket ' ound.
This outwash plain was formed by streams flowing ocut from under the.face

of the glacilers. These rlvers forced thelr way through the debrls 4 nosited
in front of them, carrying the lighter material along, spreading 1t -ut 1n
a broad géntle slope that forms the present day southern shore of t:.o Cape,
After the glaciers melted the more exposed coast from Urovincetouwn to
Monomoy Point was smoothed out by strong tidal currents and wave ac'.lon,
whlle the southside of the Cape remalned ragged and nctched with shareless
coves and sand spits,

trosion of the outer face of the outwash plain formed barrier beaches which
In turn provided calm waters behind the beaches. A4is soon as the beach had
grown long enough to provide calm water,marshes began to form, spreading
slowly or fast, depending upon the proportion of mud and sand deposited.
The large marsh areas wlthin the south slde of Barnstable were formed in

this manner,



When settlers first appeared in Barnstable about 1638, the entire inland

arein was heavily wooded with a wide varlety of trees. Fven the sand hills “~~
of Ppovincetowﬁ were covered with a layer of good so0ll that supported con-

slderable vegetatlon. Those trees bore litlile resemblance to the sc¢rub

plne and oak that today comprise €he vegetatlve cover. All of the Towns

used thils seeminrgly inexhaustable supply for both buliding anc fuel

untll the end of the seventeenth century. It can be concluded that the
first settlers demolished the timber wholesale. This ruthless treatment
of the land which resulted in ruining the soll,drove the Cape Cod farmer
to sea to earn a livelihood.

By the end of the eighteenth century the landscape had been changed to
such an extent that the harvesting of salt marsh hay and operating salt
worizs had become the chiefl methods of earning a living from the land, and
the Cape had largely become a marit;me region. Fishermen, whalers and
cozstwlse trading vessels commanded the harbors along the shore. The next
great industry on the Cape was ship bullding. However, by the end of

the ¢ivil War the fishing Industry had deteriorated to the extent fhat
mary families left the Cape %to settle in reglons closer to the fishing
grounds, such as Nova Scotia. Likewise, whaling had diminished to the
ex‘ent that those in the trade moved off the Cape to more lucratlve
cen:ters for the trade. By 1857, local newspapers reported that only

twe or three fishing vessels operated out of Yarmouth where formerly 20

or 30 sail vessels were employed.

Wl n the loss of local fishing as a major Industry clamming became & means
of iivelihood. A hundred years ago the clam-digger was usually a veteran

of “he fishling fleet on the Banks who had grown too o0ld to stay at sea.



FFor the past thirty years clamming has been the chilef Industry in DBarn-
stable that has tsken men off dry land. Hundreds of acres of flats

were exploilfed reachling the peak of the boom in 1925, before the selectmen
realized the danger of exterminaticn and refused to renew grants tha had
explred. However, the measure has protected the supply. Nztive oys.ers
from Cotlut Bay were also harvested during this pericd and shipped
throughout the country.

The above brief geological and historlcal summary of the Cape 1in gen:ral
was necesgary to help establish g better view of the needs for this
study. It polnts out the facts that the basic materials in the ares

are composed of loose glacial origin Intermixed with fine grained to:.-
3011 or silt which washed into the fore shore areas followlng the re oval
of the orilginal forest vegetatlon. Economic changes moved the popul:tion
Into a closer proximlty to the shore which 1n turn has caused a grea-er

awareness for the needs to preserve the fragile resources of the stuly

Human Resources

What has happened on the Cape since the early thirties has set the
character of 1ts relatlonship to the world. The Cape was not easily
reached from the outside until the 01d Colony Rallroad was constructed.
Within the last twenty years thils rallroad has been supplanted by a
network of expressways and secondary roads. Interstate Routes 95 and
L95 connect from New York to New Fedford, Massachusetis. State Routes
5 and 6 cross the Cape Cod Canal by way of the Sagamore and Bourne

Aridges respectively. Route 6 known as the Mid-Cape highway crosses



through Barnstable Just north of the study area. This highway as well
as the others previously mentioned are limlted access highways which
have cut travel ftime to a conslderable extent. In the 1%20's a trip
by car from Boéton took most of the day. At present the cape is only

an hour and a quarter from Boston and about five hours from New York.

Hyannis airport is the principle air terminal on the lower Cape Cod,
During the decade of 1960 to 1970 the permanent population of Barnstable
increased 47.4% from 13,465 to 19,842. In the previous decade 1950 to
1960 the population increase amounted to 28.6% and in the 1960*s was
projected to increase to 22,000 by 1980, However this projected increase
for twenty years was almost a reality in ten years,

In order to show the effect that improved highway systems have had on the
town of Barnstable the summer resident population growth of the town has
been estimated, taking into considersation such influences as thé existing
population rate of growth, the attractions of the National Seashore Park,
new town owned beach access and enlarged state parks. Barnstable summer
residents numbered 15,513 in 1960 and the projected increase by 1980 is

aporoximately 35,000 people for a 110 percent increase.

Development and Economy

Tourism is the mainstay of the region, as well as new developments to
atiract retired people, commuters and a growing number of men and women
employed in service industries,

Agriculture as previously menticned has declined from its primary role,
Most farms are not commercéial farms but only serve tc supplement other

income sources. However, ornamental horticulture is a growing segment

10



of the agriculture economy &8s a result of the new wave of residential

construction.

The Cape is not in a competitive position in manufacturing because cof

& lack of a concentrated labor market and the proximity of industrial

centers at Fall River, New Bedford and Boston. Most of the workers in
manufacturing employed on Cape Cod are in printing, boat building and

candle making.

According to information from the Massachusetis Department of Commer-e,
per capita income on Cape Cod ia less than that in Massachusetts bur is
about equal to the United State, which means that the income of year-
round residents is substantially lower than that of near-by manufacturing
areas in Massachusetts.

The most important economic asset of the Town of Barnstable is its
attraction as a summer resort. The area attracts three distinct
categories of visitors; summer residents, who occupy & seasonal dwelling
or cottage for longer than two weeks constitute the largest segment ~f
the Cape's visitor activity. It is estimated that there were 126,000
summer residents on the Cape in 1960, by 1980 there will be about 237,000
summer res’'dents on Cape Cod, From the local point-of-view, summer
residents ::re valuable because they pay taxes but do not require schools.
The second cetegory of visitors are those who use overnight facilities
from one night to two weeks, These visitors cccupy commercially maraged,
furnished cottages, hotels, motels and campsites. Since many of these
vacationers return year after year to the same gpot, they are very similar
to the summer residents in that they support the same recreational

facilities and commercial establishments. These visitors usually locate

i1



clofe to marinas, harbors, beach and golf course attractions. The third
gro.p are weekenders or day trippers spending a night or two on the Cape
sight-geeing. The weekenders are & valuable asset to the local economy.
These short term visitors require a minimum of personal or municipal
services such as supervising, policing and cleaning of public beaches
which form their greatest attraction to the area. Direct access to the

day trippers' recreation spot is important to him. He has not much time

to spend and he wants to spend as much as pessible at play. He will demand
good highways, free from local traffic, and only as he approaches his
destination will he be willing to switch to secondary roads. Thus, the
town of Barnstable with its attractive public beaches, located midway on
the Cape, is & potential site for increased short term tourism, provided

the beaches are adequate and well maintained.

PROBLEMS AND NEEDS

Tt.» problem consists of continuous erosion of bluffs and beaches along
the southerly shore of Barnstable. The erosion is caused by severe wave
gction and high tidal surges accompanying hurricanes and more freguent
storms of lesser magnitude but of longer duration than hurricanes., To
combat the erosion and to provide protection against flood damage the
state, town and private interests have individually constructed numercus
groing, Jjetties, stone mounds, walls, and revetments to protect beaches,
roads, cottages, year-round residences and varlous inlets. This hap-
hazard procedure in combating the erosion and flooding problems has in

recent years caused local residents to form various committees to study

12



the problem of protection. These studies have concluded that a com-
prehensive master plan is needed to control the hit or miss approach of
the past, where individuals have attempted to provide their own protection
to the detriment of others. As a result,these study committees have
petitionéd the town to conduct a comprehensgive study which would provide

recommendations and guidelines for beach erosion control.

Improvements Desired

A public hearing was held on 26 August 1971 at Hyannis to obtein information
for use in preparing this report. State, town and private interests
participated in the meeting. At the meeting local interests expressed a
desire to develop a comprehensive plan which could involve Federal
participation in the cost sharing of recommended improvements. Town
officials and private property owners were unanimous in their concern

with continuing erosion of beach areas. Erosion has reduced public

beaches maxing them inadequate and unsuitable to meet the increasing
demands for recreatiocnal saltwater bathing needs. Property owners have
observed a change in the texture of beach material, fronting their property,
toward a more rocky material in recent years. Many protective structures
and natural sand dunes along the backshore.have become exposed to direct
contact with tidal fluctuations due to the loss of sand within the tidal
zone,

Problems of erosion along the entire shoreline within the study area were
presented geographically from west to east and various plans to aleviate
the erosion were presented for consideratior. Charts made of the entrance
to Popponesset Bay in the mid 1800's indicated a natural spit joining

Popponesset Beach to the mainland at Meadow Point. The 1954 hurricane

13



broke through the barrier beach causing the State of Massachusetts and

vroperty owners to construct groins and seawalls to protect their shoreline

along Meadow Point, trepping sand which formerly nourished the shoreline
further east. Some individuals were of the opinion that Popponesset Beach
‘should be widened with groins constructed along the beach and a terminal
jetty at the eastern end to stabilize the entrance to Popponesset Bay.
There are ercsion problems alcng the beach between Rushy Marsh and Bluff
Point, Property owners have constructed groins at irregular intervals in

an attempt at stablization. It was suggested that these groins should be

raised to enlarge the town-owned beaches in this area.

Sampsons Islaﬁd atwsﬁ;mtiﬁerwas seperated from Dead Neck Island and the
orizinal entrance to Cotuit Earbor passed between the two islands. A
ccastal schooner ran aground at the entrance to this channel causing
sand to eventually seal the entrance. The new channel formed west of
Sampsons Island. The westerly tip of the 1sland 1s bullding toward

the northwest. Thils end of the 1sland was cut back by the state iIn
19M% to maintailn a safe channel for small craft using Cotuilt Bay. When
sand bullds up 1n this area, a‘shoal forms at the Junctilon of the
channel and Seapult River causing the tidal currents In the Seapuilt
tiser to Increase wilth resulting erosion eof the shoreline on both sides
of ihe river. The ocean side of 3ampsons and Dead Neck Islands have
no', experienced severe erosion. At a point on Dead Neck Island 300
vards west of the entrance to West Bay the 1954, Hurricane (arol broke
through, creating'a tidal opening 200 feet wide. The opening partially

filled 1n under normal tidal actilon,

14



In 1958 the entrance channel to West Bay was dredged, due to shoaling
about 200 yards outside the entrance and the material was used to rebuild
the breach caused by the hurricane. Since that f¢ime more than half of
the sand has washed away. At this time there 1s severe ercslon between
the breakthrough and the west Jetty at the entrance to West Bay. The
material lost from the shorellne has ended up in the outside channel
entrance. The 1s5iand 1s an Audubon Society preserve. Local Interests
claim that the west Jetsy shouid be rebuilt and extended to the north.
Between the cast Jetiy at the entrance to West Bay and Dowses Beac:,
property owners have constructed a seriles of grolns. Sand bullds up on
the west side of these grolns during the summer and on the east side

in the winter. Severe erosion was caused along this portion of the
shoreline during the 194l hurricene. Some properties lost up to 50

feet of land inshore of the high water line as s result of the hurricane.
Those properties without seawalls are continuing to lose sand each

year.

The entrance channel to East Bay was dredged in 1971 and the majority

of the material was placed on Dowses Beach There has been erosion on
the west end of this beach ; possibly & groin midway along the beach
might slow the erosion. There is severe erosion landward of the inner
end of the west jetty and the material is being deposited in the harbor
entrance channel. On the east side of the entrance channel the point

of Long Beach has eroded back at least 100 feet. About 20,000 cubic
yvards of the material dredged from the entrance channel in 1971 was
placed on the beach. Local interests claimed that absence of a jetty on
the east side of the entrance channel channel has allowed winds from the

southwest to cause the sand to move away.

15



Lohg Beach has experienced severe erosion. The entire width of the
peninsula has narroved by 50 feet in recent years. The 194k hurricane
broke through the beach opposite the entrance to Bumps River. This
breach closed naturally over a twoiyear period. Material eroded from
Squaw Island is being deposited at Hall's Creek closing off the entrance,
and restricting acceas to small boats.

From Squaw Island to the Hyannisport breakwater there is continuous
erosion. The inner half of the breakwater at the entrance to Hyannis

Harbor is in need of rebuilding. There is movement of sand from the

breakwater eastward to Kalmus Park presen%ing a threat of closure of the
outlet draining the marsh area adjacent to Keyes Memorial Beach. The
ercsion at Veterans Memorial Park extends northward to Snow's Creek
causing the entrance to fill. Although a jetty has been built at the
entrance to the creek, it has not been effective in controlliing the
drift of sand. Snow's Creeks' valuable conservation area is being
threatened by closing of its outlet.

In summary, the problem of beach erosion caused by storm wave attack
¢onstitutes the purpose of this gtydy and report. Local interests
desire a comprehensive plan that will mitigate beach erosion and have
- presented several suggestions to accormplish this goal

which would require the use of Jjetties or other littoral barriers at
the entrance to inlets to impound the drifting sand and periodic
nourishment of certain beach areas with sand dredged from entrance

channels to the inlets.

16



FACTORS PERTINENT TO THE PROBLEM

GEOMORPHOLOGY 4s previcusly stated the shoreline censists mestly of

glacial deposits covered with marine deposits presenting a series of
sandy bay mouth bars or barrier beaches forming a generally smcoth shore-
line fronting tidal rivers and bays interrupted by inlets to the tidal
bays.

|JTTORA[ MlTERlAlS; a, Character of littoral materials was determined

from 75 surface samples taken along 13 of 31 beach profiles spaced
between Squaw Island and Osterville Point. An average of six samples
were taken slong each of the thirteen selected profiles. Mechanical
analysis of the samples indicated that nearly all of the littoral material
consisted of medium to fine sand. Some coarse sand and gravel was
encountered in the surf zone Qnd shoreward of the 6 foot mean low water
depth contour, while fine sand was found to be predominant between the
12 and 18 foot depths.

b. Soufces-Gldcial deposits constitute the principal source of supply
of beach building materials. These souras have been depleted by
erosion of the mantle of unconsolidated material or they are now cut
off by man made structures and can therefor no longer contribute
materials to the eroding areas. The minor streams emptying into
Nantucket Sound, within the study area, contribute little or ne beach
nourishment material due to the low hydraulic gradient from the smsll
drainage aeas. However, experience with dredging operations within the
inlets and bays indicate that sources of material suitable for beach

nourishment exists.
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LITTORAL FORCES a. Waves., The shoreline is directly exposed to waves

from the Atlantic Ocean entering through the four mile wide Vineyard
Sound from the southwest, the ten mile wide Nantucket Sound opening
bétween Monomoy Point and Nantucket Island to the east and the seven
m.le wide Muskeget Channel between Martha's Vineyard and Nantucket
Island to the south. Waves from these directions are reduced considerably
in height by the limited fetch across Nantucket Sound and by the shoals
within the Sound. The shoreline is sheltered from the northwest to the
northeast by the mainland of Cape Cod. No wave measurements or statistical
wave data are available for the immediate area. A wave rose based on
synoptic weather charts for a deep water Jlocation off Nauset Beach;
Orleans, Massachusetts is shown on Plate 1 . It indicates that waves
of f Nauset Beach occur with greatest frequency from the northeast and
east and that waves from the southerly directions, to which the shore-
line is more directly exposed, occur with considerably less frequency
primarily accompanying storms of tropical origin. Due to the sheltering
¢ "fect of the offshore islands of Martha's Vinevard and Nantucket

cwells do not reach the south shore of Barnstable, As waves

travel from deep water, they change height and direction because of
refraction, shoaling and bottom friction resuiting in reductions in
height and shortening of the wave length and period of time between
successive crests,

Waves within Nantucket Sound are generslly short period waves generated
by wind blowing over the limited fetches created by the offshore
islands. Where wind generated waves are formed by limited fetches their

height is less than ocean waves because of the restrictions of the total
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amount of energy transferred from wind to water before the waves ercounter
the windward shoreline. The maximum height of waves breaking insice the
low water line, accompanied by storm tides 3 feet in excess of the mean
high water elevation is approximately 7 feet but during infrequent

higher tides caused by hurricanes, larger waves can reach the shore,

The above maximum wave heights apply to exposed locations only, not to
shores of bays and coves,

b. Currents. Tidal currents within Nantucket Sound flood to the northeast
and ebb to the southwest maximum average velocities in the entrances to
Lewls Bay and Cotuit Bay are 0.9 and 0.5 knots on the flood tide and ebb
at 1.3 and 0.7 knots, respectively. Between Wreck Shoal and Eldridge Shoal,
located 4.5 nautical miles seaward of the entrance to West Bay, the
currents are 1.7 and 1.4 knots on the flood and ebb tides, respectively.
c. Winds. Records of winds observed by the United States Weather

Bureau at Nantucket, Msssachusetts for a five-year period from August

1952 to July 1957 and a two-year period from August 1958 to July 1960,
show that winds biow in a prevailing direction from the west about
two-thirds of the time and from an easterly direction about one-third

of the time. Onshore winds from the southwest gquadrant have a slightly
longer duration than from the northwest gquadrant and double the duration
of onshore winds from the southeast quadrant. A wind diagram based on

the observed data is shown on Plate 1. Analysis of records, where

wind speeds of 3C miles per hour or higher occur,shows that north-north-
east winds are most freguent and have the longest duration., Northeast

and east-northeast winds have the highest average speeds. Winds having

the shortest duration are from the onshore directions of the southeast
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through the éouthwest with those winds from the southwest guadrant
having a much longer duration than from the southeast.

d. Storms. Because of the geographical orientation of the south shore
of Barnstable, it is exposed to hurricanes and winter storms moving north-
eastward along the Atlantic seaboard. These storms cause serious problems
of tidal flooding and beach erosion. Hurricanes have higher wind speeds,
normally move with a faster forward speed, have a smailer area of intense
winds and shorter fetch lengths than northeasters. Severe damage has
been experienced from three hurricanes in the past thirty-eight years.
The hurricane of September 1938 caused tidal flooding of over 14 feet
above mean sea level, Flooding associated with the 1944 hurricane

caused the highest flood levels in the outer islands and along the south
shore of Cape Cod. The August 1954 hurricane Carol caused flood levels
of one to two feet above the 1938 flood levels. Northeast coastal

storms are less severe on the south side of Cape Cod. They can occur

¢ 5% any time of the year although more numercus in the winter months.

} ighteen severe storms were recorded in the winter 1957-1958. Although
rost of these storms pass rapidly, some stall for several days subjecting
11e shore to extended damage. Strong winds of the storms often create

& surge which raises the water level above the predicted average tide
levels exposing to wave attack higher parts of the beach not normally
vulnerable to waves, The surge is accompanied by wind generated large
steep waves which carry large quantities of sand from the beaches to the
nearshore bottom with each succeeding tidal cycle. Land structures,
inadequately protected and located too close to the water, are then

-ubjected to the forces of the waves and may be damaged or destroyed.



PHOTC 1. July 1971 looking west at Osterville Point (Wianno), note backshore revetment and groin structures con-
structed by the State to retard the erosion of the shoreline.



e. DTides. Tides are semi-diu}nai. The mean ranges are 2.3 feet at
Popponesset Island, 2.5 feet atv Cotuit Bay entrance and 3.l:feet at
Hyannisport. Spring ranges are 2.8 feet at Popponesset Island and 3.7
feet at Hyannisport. Tides 3.0 feef above mean high water are predicted

to occur about once a year.

Analysis of Problem

,SHGREVHISIBR]. a. Shoreline Changes. High water shoreline changes

recorded from 1846 to 1962 indicate no dramatic changes in areas where

the shoreline is not affected by tidal flow at inlets to the bays. The
most pronounced changes have occurred at the entrance to Popponesset Bay,
Sampsons Island and Long Beach. At Popponesset Bay between 18U6 and 1941
an offshore bar steadily grew in a northerly direction to a point opposite
the entrance to Rushy Marsh Pond. Subseguent storms and hurricanes

eroded this bar back approximately one mile to its present position, so
that the entrance to the bay is now leocated south of Meadow Point.
Sampsons Island joined with Dead Neck and the northwesteriy tip of the
island has migrated toward the mainland, reducing the entrance to Zotuit
Bay. Long Beach has continuously eroded since 1846 so that it is now
only slightly more than one half its coriginal width. The southwesterly
gside of Squaw Island eroded an average width of 250 feet between 1346

and 1938 but has since accreted approximately 100 feet in width. Inside
Hyannis Harbor and along the north shore of lewis Bay the shoreline
receded an average of 150 feet between 184€ and 1940 but both arens have
since become stablized and no further erosion has occurred. The remaining

shoreline experienced recession of approximately one foot per year., How-
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ever in recent years the majority of the exposed shorelines from Cotuit
Harbor east to Lewis Bay has been influenced by construction of various
types of protective structures. These protective works have, for the m»st
part, stabilized the shoreline, and in the area between Squaw Island and the
Hyannie Breakwater significant accretion has occurred. A marked degree

of accretion has occurred on the west side of the jetty constructed at
Dunbar Point.

b. Offshore Depth Changes. Movement of offshore depth contours were

irregular and of a relatively small magnitude at the deeper depths,
Changes in the 6 and 12 foot contours indicate a seaward buildup between
Cotuit Bay apd Wianno while off Craigville Beach eastward to Hyannis
Harbor the contours, although irregular, show a balance between shoaling
and deepening. Within Lewis Bay the 6 foot contour moved dramatically
seaward between 1888 and 1942 forming s hook shaped shoal extending

halfway scross the bay from the northshore.

Prior Corrective Action and Existing Structures. Many protective

works have been constructed throughout the study area over a progressively
. ong period to prevent erosion of beaches and back shore sand dunes, t-
j-revent storm damege to cottages and year-round residences, and to res.cre
.nsses of beach material and to stablize inlets. Structures have con-
sisted of sea walls, revetmentg or bulkheads, mostly cof light construc.ion,
built to armor the shore or protect developments located in close prox . mity
+to the water. Jetties have been built to stabilize inlet entrances ar ! to
reduce the need for maintenance dredging. Historical information con-
~erning these structures 1s not readily available. The location

+nd types of structures along the‘exposed shoreline of the study area

r.re listed as follows: Meadow Point to Rushy Marsh Pond outlet-protec.ion
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PHOTO 2 July 1971 Dowses Beach, looking west, note wide beach berm at this time of the year.



PHOTC 3 - Looking east July 1971 Dowses Beach, note the State jetty structure retaining the sand which would
normally be ceposited in the channel.



| Photo 4. July 1971 looking west along Long Beach at private undeveloped section of the beach.



consists of & series of thirteen stone groins averaging 100 feet in length,
backed by revetment and seawalls, Cotuit Highlands to Bluff Polint, -
concrete and stone seawalls, revetment and stone groins: entrance to

West Bay-flanked by stone jetties, Wianno Shores to Phinneys Bay-:series
of stone groins, seawalls and revetment; entrance to East Bay-stablized
by a stone jetty limiting the east end of Dowses Beach; at the eastern
end of Long Beach-local residents have constructed massive concrete
seawalls, stone revetment and a stone groin; at the west side of the
entrance to Hall Creek-there is & stone Jjetty; the socuth side of Squaw
Island-there is a series of thirteen stone groins of varying lengths; at
the west sjde of Hyannis Harbor-a stone breakwater extending 4,700 which
forms protection for the outer anchorage afea; both sides of the entrance
to a tidal inlet west of Keyes Memorial Beach kept open by two stone
jetties; between Keyes Memorial Beach and Kalmus Park Beach there are
five stone jetties, rip rap revetment and stone walls; at Dunbar Point
there is a stone Jjetty 900 feet long which contains the eastern end of
Kalmus Park Beach; from Harbor Bluff to Hyannis Park in Yarmouth-the
shoreline is stabillzed by concrete walls, stone revetment and grolns
fronting individual residences. Existing structures are shown on PFlate 2.

d. Beach Profiles. Beach profiles were surveyed in 1972 at thirty-one

selected locations between Sguaw Island and Osterville Point as shown
on Plates 3, 4, and 5. Plots of the profilies are shown on Plates
through 11. Due to a lack of comparative surveys, seasonal changer of
beach profiles could not be determined. There are irregular variations
of beach slopes along the shore Heights of beach berms above the plane

of mean low water, where they existed were as follows: Craigville Beach
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between 6.2 and 8.5 feet; westerly third of Long Beach beyond developed
area between 6.4 and 9.5; and Dowses Beach between 8.0 and 10.5.

The steeper portions of the profiles seaward Qf the berms ,or upper
portions of the beaches ,to below low water had slopes as follows:
Craigville Beach .one vertical to 8 or 15 horizontal (1/8 or 1/15);
Long Beach in developed area {1/8 to 1/10); Long Beach western Portion
1/10; Dowses Beach 1/10 to 1/15; Osterville Point 1/10. Profiles
generally leveled off to slopes flatter than 1/100 to 1/200 at depths
of 10 to 12 feet below mean low water along Craigville Beach, depths
of 3 to 10 feet along the western portion of lLong Beach, 3 to 5 feet
at Dowses Beach and along Osterville Point. (See Plates 3-11)

e. Shore Processes Pertinent to the Problem, The principal sources of beach

materials have heen the more exposed points of land within the area.
During the early days sand dunes in the backshore area served as a supply
of beach material. As man encroached upon the shore, developers and
property owners leveled dune areas to make way for domestic improvements
such as easier accees to the beach. Eroded materials have moved
generally eastward forming shoals or bars at the mouths of inlets.
Protective structures built along the backshore in exposed areas have
practically eliminated the supply cof beach building materials resulting
in recession of the beaches. At the entrance to Cotuit Bay the pre-
dominate direction of littoral drift is from the east toward the bay
entrance., In all other locations the greatest accumlation of sand has
accurred on the west side of jetties and groins showing visible evidence
of predominant eastward movement. Occassional accumulations on the esst
gside of groins indicates that during the winter storm periods the

littoral drift reverses direction. The rate of loss of beach material
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PHOTOC 5 July 19771 - Long Beach looking east, note seaweed, indicating approximate high ticde, with very limited
dry beach width above high tide.



PHOTO 6. Fall 1973 Long Beach - Looking East along the beach, note the rocks, Photo 7 is a photo showing the
same area in Fall 1974



PHOTO 7. Fall 1974, looking east along Long Beach. Note Photo 6 and rock exposure. This photo shows rocks
now covered.



generally exceeds the rate of supply. Due to the absence of natural
sources of supply and the existence of numerous groins, the quantity

of littoral drift is small. Absence of swells where wave lengths range
from 30 to more than 500 times the wave height precludes the possibility
of return of material from offshore. Minor streams contribute little
materiail to the beaches,.

The rate of loﬁgshore transport is dependent upon the angle of wave
approach and the energy emitted by the wave. Thus, high short period
storm waves will generally move more material than long period low
waves.

Severe storms and hurricanes often create a storm surge which raises the
water level exposing higher parts of the beach tc wave attack., These
waves carry large quantities of sand from the beach casting it onto low
lying beckshore areas or moves the material into the near shore bottom.
Storm surges are especially damaging if they occur concurrently with
astronomical high tides.

When storm waves erode the berm and carry the sand offshore, the pro-
tective value of the beach is reduced. The width of the beach berm at
the time of a storm is thus an important factor in the amcunt of upland
damage a storm can cause, Within the study area short period storm
waves have beén the chief cause of littoral drift and offshore loss

of beach material. Because of the location of offshore islands,swells
from the copen ocean ranging from 30 to more than 500 times the wave
height cannot reach the beaches. These swells serve to return eroded
material from offshore. Alternate erosion and accretion of beaches may

be seasonal; winter storms tear the beach away and the surmer swells
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rebuild it. Beaches may also foliow long-term cyclic patterns, eroding
for several years and then rebullding for several years.

Beach profiles taken within the study area indicate a relatively steep
slope within the tidal range and a very flat horizontal slope at deeper
depths. Thus coarse sand and gravel will be deposited and remain on

the steeper slopes while the finer more suitable beach materials will be
deposited in the offshore areas. Because of the abaence of onshore
movement of material by swells the finer materials cannot return to the

beach under normal summertime accretion conditions.

Possible Solutions

In genersl,measures designed to stabilize the shore fall into two classes:

structures to prevent waves from reaching erodible structures such as
seawalls, bulkheads and revetments; and an artificial supply of suitable
beach sand to make up for a deficliency in sand supply through natural
processes. Other manmade structures, such as groins and jetties, are
used to retard the longshore transport of ljittorel drift. These may be
1sed in conjunction with seawalls or beachfills or both. (See Plate 12)
vently sloping beaches and beach berms are the outer line of defense to
ibsorb most of the wave energy. When maintained to adequate dimensions,
they afford protection for the backshore. Therefore, a beach is class-
ified as a shore-protection structure,

The most feasible method of reducing erosion would be to artificially
place suitable beachfill material directly on the beaches forming a
desired flatter slope in the tidal zone than the present slcpes or in
3tockpiles on the updrift side of the littoral. drift to be distributed
ny wave action. Investigations indicete that suitable material is

available offshore within a practicable distance for hydraulic dredging
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PHOTO 8. July 1971, looking west along Long Beach, Mr. Goldberg's groin in the foreground. Note some dif-
ference in sand buildup at this time of the year.



PHCTO 9. Fall 1974, looking west from Mr. Goldberg's groin, note dry beach area line, right side of photo is
reduced compared to dry beach in Photo 8.



and placement on the beaches. Widening the beaches in this manner is

an effective method for restoring past losses, improving beaches for
recreational use and providing protection for developed areas.

Where areas are in need of restoration by artificial nourishment, they
should consist of long stretches. Separate protection for short reaches
ﬁithin a larger zone of eroding shore, is difficult and costly to place
and maintain. BSuch protection often fails as the flanks of the fill
ares are exposed and the unprotected shores continue to recede. Partial
or inadequate protection by sand fill may éven result in acceleration of
erosion on adjacent shores. Coordinated action by all property owners
within the area of erosion should be accomplished under a zomprehensive
plan which would consider protective means covering the full length of
the shore compartment subject to erosion.

Sand fill generally provides the needed protection but in order tc hold
the material it may be necessary to provide greins which would interrupt
the long shore sand movement thereby accurmlating sand along the shore,
This method of trapping the sand by a groirn 1s done at the expense of
the adjacent downdrif't shore unless the groin system is artificially
filled with sand to its entrapment cepacity from other sources. To
reduce potential ercsion to property downdrift of a groin, some
limitation must be imposed on the amount of sand permitted to be im-
pounded on the updrift side.

Jetties are employed at inlet entrances to eliminate or reduce shoaling
in the entrange for navigation purposes. When sand is transported

along the shore by waves and currents, it flows inward on the flood

tide to form an inner bar, and outward on the ebb tide to form an off-
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shore bar. Both formatlions interfere with navigation and must be
controlled to maintain an adequate navigation uhannei. The jetty acts

in a similar manner to groins and to be effective it must be high

enough and long enough to completely obstruct sand movement along

shore. Thus vhile a jetty may be effective in providing navigafion

pagsage it will also starve the downdrift shore causing erosion. To
eliminate undesirable downdrift erosion, the sand impounded by the jetty
may be hydraulically pumped to the eroding beach, providing an inter-
mittent flow of sand to nourish the downdrift beach.

Numercus groins and Jettles have been constructed along the shore and

have proven to be effective in reducing losses. ILoss of backshore land

has been reduced except under severe storm and hurricane conditions, by
armoring the shore with sea walls, revetments and bulkheads. Landward
movement of material under storm conditions can be prevented or reduced

by raising roads where they border the backshore.

An offshore breakwater could be an applicable method of beach proteciion

if it is mesthetically acceptable, Breakwaters are located and aligned

a littoral reservolr and are only effective where there 1s considerable
along shore movement of sand, Littcoral drift is deposited in the lee of
the breakwater. As sand is deposited, a seaward projection of the shore

is formed in the still water behind the breakwater. This projecting uhore
in turn acts as & groin, which causes the updrift shoreline to advance.

As the projection enlarges and the zone of longshore transport moves closer
to the breakwater, it becomes increasingly effective as a barrier to szand
movement. Where a breakwater is sufficiently long relative to its distance
from the shore the sand depositing action may form a tombolo with the break-

water at its apex. A series of short breakwaters would have the same general
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effect as n long single unit. However offshore breakwaters are extremely

expensive to construct when compared to other methods of protection.

DESIGN CRIVERIA.- Normally proteétive measures should be designed to

provide protection for storm conditions which may occur on frequency of
once per year. They are not intended to provide complete protectiocn in the
event of hurricanes or great storms of infrequent occurrence, although even
under these conditions most structures will afford scme protection at lower
stages of the tide.

a. Design Tide. The design tide is the highest tide which could occur

on an average of once a year, The elevation of this design tide is

3.9 feet above the plane of mean low water. )

b. Design Wave. The height of the design wave was determined from

the relationship d4/H=1.28 where d is the depih of breaking and H is

the height of wave at breaking. The depth o breaking is the still-

water depth at the point where the wave breacxs.

c. Sizes and Slopes of Armor Stone in Struchures. Sizes and slope: of

armor stones for groins, Jetties and stone revetments are computed using
the United States Army Coastal Engineering Research Center formulas

described in the publication, Shore Protection Manual, published in 3 volumes.

d. Groins. Generally, the horizontal shore section of groins should have

& top elevation not lower than the general height of existing beach berms or
approximately 8 feet above meamn low water and a length equal to the berm

of the anticipated beach. The intermediate sloped section should be not
steeper than the slope of the existing shore adjacent to the section, The
top elevation of the outer section should not be lower than one foot above
the plane of mean low water, Groins should be sand tight and firmly
anchored at thier inshore end to prevent flanking. Groin lengths are gen-

erally determined by the toe of the anticipated beach or sand f£ill section.
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=. Jetties. The above criteria on height and length of & groin applirs
axcept that in stone construction the minimum height of the outer section
should not be lower than 5 feet above the plane of mean low weter, This
height is increased wherever necessary to permit use of proper sized
armor stone which will not be displaced by design wave action. Blankets
of spalls or crushed stone are used under stone structures to minimize
settlement and scour.

f. Sand Fill. The berm elevation of proposed beach fills is based on
those at existing beaches in the study area. The minimum width of

£ill above mean high water is based on widths found to afford protecticrn
in the area. Estimated volumes of fill are based on slopes similar to
existing slopes but fill can be placed initially to a steeper slope and
permitted to take a more natural slope from wave action. Baged on these
criteria the beach width between backshore structures or natural dunes
and the proposed high w&tér shoreline should be approximately 125 feet.
the berm elevations should be about 7.0 feet above mean low water and
the fill slopes should vary from 1 on 10 to 1 on 30 in accordance with
existing slopes. Sultable sand for beach fills should have size and
gradation characteristics gimilar to those of the existing beach materials.
For the purpose of specific design details investigation of materials 'm
the beach and in proposed borrow areas should be supplemented when plans

and specifications are prepared for any proposed project.

PLANS OF PROTECTION

JEENERAL Planas of protection have been considered for all known beach

e rosion control problems throughout the study area. Detailed plans

have been developed for all specific problem areas where there is a

rresent need for protection or improvement and typical plans or methods i

of protection have been indicated for use in areas where it appeared
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that a need for protection might develop. Descriptiona, problems nnd
plans of protection for shore areas, divided in accordance with the
physical character of shore fesatures or the limits of public ownership,
are contained in the following paragraphs. The location of these shore
areas are shown on Plate No. 2 .

MEADOW PGINT 10 B“”‘T POINT Meadow Point is located at the western

limit of the study area. The shore has a length of approximately 2.25

miles not including the sand spit located adjacent to Rushy Marsh Pond,
Within this area is a very small public beach about 100 feet long

located at the so called "Loop Area" at Cotuit Highlends. The

remainder of the shore is privately owned and occupied by cottages and
year-round residences. The shore is composed of boulders, cobbles, grav-
el and sand. A low sand spit trails southward offshore at Rushy Marsh
Pond. This saﬁd spit is the remains of an offshore barrier beach which
formerly connected to an offshore barrier beach fronting Popponesset Bay.
The barrier beach was destroyed by a hurricane in 1954 and the present
Popponesset Beach was formed. Popponesset Hay inlet 1is presently located
at the northerly tip of the barrier beach between Thateh Island and
Meadow Point. In 1958 stone groins and a secawall were constructed along
Meadow Point by the Commonwealth cf Massachusetts to rebuild the shore-
line that was damaged by Hurricane Carol in 1954. Total cost was
$138,000. The shoreline northeast ef Rushy Marsh Pond is protected by
seawalls, revetment and stone groins facing privately owned propervy.

No additional work is needed along this stretch of shoreliine except.

for maintenance of individual groins where stones have been displaced.
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In general, maintenance of existing walls and raising of riprap revet-
ment to prevent overtopping should provide suitable protection in this
area. Since there are no longer any sources supplying the small beache:
between the groins improvement of the public beach and privately owned
beaches can only be effected by artificial nourishment. Suitable beach
fill material exists offshore in the vicinity of the sand splt opposite
Rushy Marsh Pond,

COTUIT BAY TO OSTERVILLE POINT The portion of shoreline extending from

Bluff Point to Osterville Point contains the undeveloped Sampsons Island

and Dead Neck Island which were joined together when the former entrance

between the islands was filled in by drifting sand following the grounding

and loss of a coastal schooner. The present entrance to Cotult Bay is
located between Bluff Point and Sampsons Island., Littoral drift along
the southwest side of Sampsons Island causes a sand pit to form on the
northwest tip of the island which effectively scours the entrance

channel to depths of more than six feet. However, growth of this sand
spit has periodically been cut back by the State in an attempt to improve
navigation. North of Sampsons Island the bay widens to 2,000 feet between
Bluff Point and Osterville, This outer portion of the Bay is shoal with
depths ranging from one to seven feef below mean low water. The inner
portion of Cotuit Bay has adequate depths to 14 feet. Owners of recrea-
tional craft using the Bay have experienced considerable difficulty in
navigating the outer portion of the Bay when using either the inlet or
the longer route through Seapuit River leading into West Bay.

Tne area, located at the entrance to Cotuit Harbor, is not primarily a
beach erosion problem but rather the need is to stablilize the entrance

and improve navigation. A stone jetty 700 feet long should be constructed
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on the west side of Sampsons Island to trap sand moving along shore toward
the entrance. In conjunction with the Jjetty malntenance of a channel
approximately 100 feet wide and 8 feet deep at mean low water should be
considered between Bluff Point and Osterville. Some of the dredged material
should be placed between the existing groins at Cotuit Highlands to nourish
the small pocket beaches., The remainder should be placed along the north
shore of Sampsons Island to strengthen the barrier beach against possible
breaching by hurricanes or other severe storms. {See Plate 2}

Oyster Harbor on the south side of Dead Neck Island has experienced only
minor amounts of ercsion along the westerly two-thirds of the beach.

At a point 300 yards west of the entrance to Weat Bay, Hurricane Carol
broke through forming a shallow opening 200 feet wide. This opening

closed naturally over the years. This area was further re-enforced

against future damage by disposal of dredged material when the State
dredged the entrance to West Bay in 1968, This portion of Oyster Harbor
Beach is continuing to erode at a rate of 15 feet per year, Loss of the
narrow eastern portion of the barrier beach could result in flanking of

the stone jetty at the west side of the entrance to West Bay and exposure
of valuable Qyster Harbor property on the north side of Seapult River.
Dredged material from maintenance of the West Bay entrance channel should
be placed on the easterly 2,000 feet of Oyster Harbor Besach, preferably
stockpiled at the western end of the area in order to prevent too rapid

a build up of sand at the west jetty. Some of the sand from the entrance
channel should also be placed on the shore between the east jetty and a
point opposite Eel River to furnish protection in this area and a source

of supply for the small pocket beaches further east toward Osterville Point.
This beach is used for bathing by area ressidents. Existing seawalls and
revetment, if maintained, should provide adequate protection to the land

behind the beach.
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The portion of the shoreline extending 3,000 feet eastward from the
vicinity of Eel River has experienced only minor erosion since 1846,

No harmful effects are lnown to have resulted from this recession, The
highly developed shoreline along Wilanno Beach has been protected by sea-
walls, revetment and stone groins as the area was developed resulting in
elimination of a source of material for nourlshment of Dowses Beach.

The lack of change in the position of the high water line shown on the
shoreliné change maps indlicates that any loss of beach material must be

at & very slow rate, The prevention of such losses would be difficult

and costly. There are no natural sources of supply contributing any
appreciable amount of beach building which can be impounded by the_
existing groins. The small amount of materila needed for beach meinternince
in the vicinity of Osterville Point would make it impractical to hydran .i-
crlliy dredge the materils from offshore. A more practical method of pr -
viding needed maintenance consists of periodically hauling and dumping
small guantities of suitable sand at some location along the shore wher-
wave action would transport the material throughout the area. The

need for preventing sand losses or reducing seasonal variations is con-

sidered insufficient to warrant development of detailed plans.

DOWSES BEACH - me Town of Barnstable owns approximately 1,200 feet of

teach at the west side of the entrance to East bay. The Commorwealth
of Massachusetts has constructed a 400-foot long stone Jjetty at the
eastern 1imit of the beach to provide a stable channel entrance to
Fast Bay. There 1s a bathhouse wlth sanitary facllitles lccated on a
emall knoll at the west end of the beach and e paved parking area for
200 cars behind the beach. The Adry beach wildth available for bathing

nverages 200 feet, Approximately 30,000 cublc yards of sand was
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added to the beach when the entrance channel Lo East Bay was dredged
in 1971, If additional protection to the ocean side is desired, 1t
can be effected by direct placement of sand f1il fo provide a wlder
beach. The use of a stockplle at the west end would be effective.

The west Jetty 1s presently rilled to its impoundment capaclty wilth
consequent movement of sand around the Jetty into the harbor entrance.
Prevention of harbor shoaling would require extension of the Jetty.
Fastward drifting could be reduced by construction of a groin at

the west 1imit of the beach to hold a beach of the desired width.

Thils would eliminate the need for further extension of the Jetty.

The backshore of the beach facing on East Bay is ercding and movirn:
eastward Into the inside channel. Thils erosicon 1s probably caused by
the ebb tide currents from Centerville River moving in a counter-
clockwise directlon through East Bay. To further stzbillize the
shoreline and reduce the reed for maintenance dredging, riprap prot=ction
should be placed on the banks for a distance of 600 feet from the
irner end of the Jetty toward the bay side and exterded an additional
200 feet around the inner point of the beach. {See Plate 2).

LONG IEABH- This barrier beach extends eastward from the entrance

to East Bay for a gistance of 7,000 feet. The westerly two-thirds

of the beach is undeveloped. privately owned. having a present ave-age
width of 300 feet.. The easterly third is c¢zcupied by residences.
These coftages and year-round homes built cn the crests of former
sand dunes are fronted by concrete walls and stone revetment. There
is one stone groin extending 50 feet seaward of a riprap embankmern .
built by a property owner,

The beach is composed of sand varying from fine to conarse with small

amountts «f gravel within the surf zone. The width above high water
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viries considerably ranging from 10 to 7O feet. About 4500 feet of

the westerly end contains low level sand dunes covered with grass

and shrubs. There is some evidence of detericraticn from pedestrian
travel over ﬁhe dunes from points along the Centerville River where
a-cess to the foreshore of the barrler beach has been made by owriers of
small recreational becats. The extreme westerly end of the beach.
ad,jacent to East Bay, was used as a disposal si-e for apuroximately
10.000 cubic yards of sand from the dredging of East Bay by the
Crmmonwea lth of Massachusetts in 1971 in conjunction with the widening
¢ ¥ Dowses Beach. The deposited sand buried cobvles which extend along
the westerly shore in the tidal zone for a dilstance of 300 yards.
Deponsition of these cobbles shows evidence of converging storm driven
wvave energy which appears to have moved the cobbles into the surf zone
frem shallow nffshoere depths., The jetty at the entrance toc East Bay
extends too far seaward to permit nourishment of Long Beach with sand
{from Dowses Beach. Nearly all of the sand deposited in L1971 has drifted
eastward along Long Beach or has noved offshore. Comparatlve highwater
chorelines indicate that Long Beach was nearly twilce as wlde as 1ts
present width in 1846 which indicates that Long Beach was eroding

prior to Jjetty construction at Fast Bay.

Removing the outer end of the jetty to allow sand to by-pass would
result 1n decreasling the width of Dowses Beach causlng overcrowded
condltiens during peak use days in the summer. The materlal would
drift into the eatrance to East Bay. Under adverse storm condltilons,
waves would move the sand further Into the bay where it would be lost
ffor beach nourishment. The present shoal conditions within the bay is

causing navigation difficulties for recreationsl craft, Some sand

e
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would reach Long lieach under [avorable conditions but would be 1n-
sufficient to reduce the present rate of recession to any noticable

degree,

A stone groln was constructed on Long Beach by a loenl resldent, in

1970, in an attempt to reduce erosion in front of his property by

galning additional beach width. Immedlately followlng constructiocn

of the groln the beach to the eastward side showed an acceleration in
erosion due to the Interruption of littoral drift. 7This situatlon

caused property owners to construct massive rilprap revetment on the

face of sand dunes along the backshore to protect thelr property. The
property owner whe constructed the groln subsequently replaced a wooden
bulkhead fronting his property wlth stone riprap to provide a more
substantial structure. He then placed about 1,800 cuble yards of

sand on both sides of the groin bullding the dry beach area seawaru

for a distance of 20 feet. The eastward drift of sand has now filied

the west side of the groin and material 1is moving past the groln tc

nourish the eroded area which resulted from 1fs constructlon. The

beach on the downdrift slide of the groln has widened noticably indlcating
that littoral movement has been resumed,.

To reduce erosion of Long Beach and to improve navigatlon access tc

East Bay,a steone Jetty, 500 ft. long, should be constructed on the westerly
end of Long Beach, parallel to the west Jetty. Riprap revetment should be
extended from the inshore end of the jetty along the westerly tip of

Long Beach 1Into East Bay, a distance of about 600 ft. The Jjetty would serve
to deflect longshore currents away from the western end of Long Bench re-
gulting in a reductlon of sand loss. In cenjunction with the Jett, constr-

uctlon, sand fill should be stockplled on the beach eastward of the jetty for
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distribution by wave action and currents further east along approx. 4,000 ft.
of beach. There are two small coves or indentations on the Centerville iiver
alde of Long leach which should be filled to the level of the surround! g beach
bherm or dunes, to reduce the possivliity of breakthrough In these re-

iatively narrow portions durlng severe storm conditions. In the event

that sand losses along shore from the stockpile are excessive further
retention could be obtailned by construction of a serles of three or

more grolns along the cenﬁral portion of the beach opposite the mouth

of the Bumps River spaced approximately 500 feet apart. Landfill for
placement on the beach could be obtalned from dredging the entrance

channel to East Bay or from sultable offshore shoal areas opposite

osterville Polnt. {See Flate 2}.

£
[RA'EVlllE BEAB“ - This publically owned sector of the shore extends

for 1240 feet east of Long Beach. The beach averages 170 feet in width
above mean high water, There is a large parking area for 400 cars, =
nathhouse and sanitary facllitles. The extension of the beach both to the
west and easft contains a private beach assoclation. There are extensi e sand
iunes aleng the backshore contlnuing for most of the shorefront to

~yannls Point., Development landward of the entlre shoreflront consists

of resldences, summer hotels and imns.

Cpaigville Beach 1is composed of sand varying from fine to coarse with
small amounts of gravel. Comparative shoreline locations between

1846 and 1962 indicate that the shore has showr little change throughout
ihe perlod. Offshore depth contours indlcate Lhat there is 11ttle sarsd
rovement along the shore with no predominant directlon %o currents.
“rosion and accretlon 1s attributed to on and offshore movement of

sand by seascnal changes 1n wave action. Because of a iack of glong=-
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PHOTO 10. July 1971 Craigville Beach looking east, note wide beach bathing area at about high tide.



PHOTO 11. July 1971 Keyes Memorial Park Beach looking east, note wide beach area and dunes along the backshore.



shore movement of sand, groins would not accomplish retention of sand
1n this aresn.

Additional recreational beach area can be provided if needed for public
recreational use by placement of sand r111. This widening would pro-
vide protection for the backshore in additlon to recreatlonal area.
‘Maintenance of the exlsting beach by replacement of sand losses, when
needed, I1s a practicable method of protection and Improvement.

SQUAW ISLAND T HYANNIS BARBOR BREAKWATER _ tnis snoreline extends

approximately 7,000 feet from Halls Creek to the breakwater. The

shore 1s privately owned. Development consists of summer homes and
residences concentrated on Squaw Island and the eastern portion of
Sunset H11l., The westerly 2,500 feet of the shoreline at 8quaw Island
conslsts of an undeveloped narrow sand beach fronting marshland. Along
the south slde of the 1sland and the causeway leading to the mainland
some riprap revetment and numerous stone grolns have been constructed.
The beaches conslst mostly of sand varying from flne to coarse and
some gravel. There are grassed sand dunes in the backshore along the
south side of the island., Shoreline changes from 1846 through 1941,
indicate that the westerly side of Squaw Island receded from 300 to
400 feet in width and from 1941 to 1961 accreted on an average of 75
feet. Since that time there has been a minor amount of erosion with
the material moving northwest blockling the entrance to Halls Creek,
Although the cfeek 13 not used for recreational boating activity the
sand does interfere with drainage of the tldal marsh behind the beach.
Unless the present entrance iﬁ kept open tidal differentlals under
severe storm conditions could “result in a brea.l:cthrough on the south

slde of the 1sland causing residents to be temporarlly isclated from

the mainland.
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i'0 stabilize the entrance to Halls Creek and reduce erosion of the

barrier beach fronting the marsh, a small Jetty., 500 ft. long, should 1«
placed at the southeast slde of the entrance parallel Lo the existing

north entrance. (See PPlate 2). Malntenance of existing structures aln: i

itie south side of the island should provide adequate prolectlon for thr
w1ore, residental development and the causeway under ordinary conditlor, but
Jdamages willl occur to the access road during exceptlonally severe storns,

In 1936 the Commonwealth of Massachusetts completed a breakwater begun

in 1912, extending southeastward from the Hyannisport shore to the wes

~nd of the PFederal breakwater, a distance of 2,100 feet., The bresakwat :r
ras deteriorated and 1s in need of repalr. Storm waves pass through
several breaks Iin the structure causlng hazards to recreational boats
wored 1in the 35 acre, 15-ft, deep anchorage. The 3tate should repalr he

Lreakwater under its mainftenance program.

HYA“"IS BUTER HARBBR - This portion of the shorelilne extends from the

inshore end of the Hyannis Breakwafter to Dunbar Point a distance of
8,000 feet. Within this area are two publlc beaches. The remalning
shoreline 1s occupled by private resildences, fronted sand dunes and
stone groins. The westerly publice beach 15 Keyes Memorial Beszch locatad
.t the foot of Sea Street. This town owned beach is about 1,100 feet

iri length. 1t contains a parking area for about (50 ca:s and has a
vithhouse wilih sanltary facilitles. There 1is 1 stone giroin at the

west end of ~he beach which serves to hold sarid from blocking a tidal
inlet which drains the area north of Ocean Aveirue. The easterly end

of the beach 18 bounded by the remains of the »ld Colony Newport Railioad
wharf. The public beach averages about 100 feet 1In width above mean

high water frontlng natural sand dunes., The bteach malntains itself
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PHOTO 12. dJuly 19771. Kalmus Park Beach looking east, note seaweed which is a problem along this section of the
beach



PHOTO 13 - July 197171 Kalmus Park Beach, looking east, note bathhouse in Photo 12, in this photo bathhouse is to
: the right of flag. The sand dune in the background separates this beach and the beach shown in Photo 12.



PHOTO 14. July 1971 looking north at Veterans Memorial Park Beach. This area provides picnicking, as well as

parking and swimming.



by eroding the dunes durirng perlods of exlreme hilgh water. The surf
zone area is gravelly, the finer sand having moved offshore into the
flatter slopes below low water. Currents and wave refractlions within

the harbor, have created a sand bar about 1,000 feet long located 1,500
feet offshore orlented perpendicular to the shoreline, pepths over

this bar average 4 feet. No plans for Improvement of this beach have been
considered since the public beach 1s adequate for present day use.
KAL“US FARK— A town owned beach, extends about 3,000 ft. west from the
Jetty at Dunbar Point. About 2,500 additional feet of this park

fronts on Lewls Bay. There 1s a centrally located bathhouse with
sanitary facilities and parking lot for 400 cars. The beach fronting
dunes on the harbor side is about 120 ft. wide to the east of the jetty
and on Lewls Bay the dry width of beach in front of the dunes ranges from
20 to 40 feet in width. The 1,000 foot long Jetty extending south from
the east end of Kalmus Park Beach was constructed by the Commonwealth of
Massachusetts in 1962. The Federal navigation channel leading from
Nantucket Sount into Hyannis Inner Harbor was dredged in 1959. The mat=-
erlal taken from the channel seaward of Dunbar Point was placed on the
Sound side of Kalmus Park Beach for distance of 2,600 feet west of the
Jetty. The material upstream of Dunbar Point was used as land {111 in
the park between Ocean Street and Lewils Bay. The beach 1s adequate for
present use and does not experlence serlous erosion to warrant additional
protection at thils time.

VHERANS MEM“R'M PARK - This town owned beach 18 located on the western

shore of Tewis Bay, extending along 1,000 feet of the shorefront. The
beach tapers from about 150 feet In width, above the mean high water line,

at a groln at the northern extremity to 40 feet at the southern extremity.
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The backoshore area conlalng a sl park by ot Toe about 200 enrs, ‘The
park Includes a bathhouse, restrooms, and plenle Lables. 'fhe lyannls 7Yachl
(*iub is located adjacenl to the southern end ol Lhe park. There 1s a hoat
archorage located directly offshore within 500 to 800 fee: of the beac!.
Jue to the close proximity of the yacht club anchorage, additional
wldenling of the existing beach should not be deone to provide additiona.
cpace. Sand placed on the beach could concelvably move offshore causiirg

shoaling problems for the anchorage and yacht club docking facilitiles,

~ SUMMARY OF COST ANALYSIS FOR PLANS OF IMPROVEMENT -CONSIDERED petatie-

descriptions and estimates of costs for considered plans to reduce heanrn

eroslon problems are included In Appendix A. Pirst costs for construc-
sion have been estimated for all projects for which detailed plans

have been developed. Estimates of cost are based on price levels
vrevalling during July 1976. Detailed plans have been developed for

he locations tabulated below:

Shore Work
~ocation Ownership Items Total Coc.
‘ampsons Island Private Jetty 4 398,000
Oyster Harbors Beach Private Reach 111 450, 000
owses Beach Town Revetnent 285,00
Long Beach Private Jetty, Revetment
and D‘each fili 1,574,00)
guaw Island Private Jetty and
Beach f111 228,009

ANNUA[ CHARﬁES - All estimated annual charges have been computed as

on-Federal annual charges. An interest rate of 6 3/8 % has been

nsed. A useful 1life of 50 years has been assumed in determining
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amortization charges. Malnterance estimates for beach fill are
generally based on the maximum rates of loss determined from past shore
recession, Tt 1s assumed that Jjetty construction will reduce the

rate of loss of beach f1l1l by 5C percent under normal storm conditions.

Estimatéd annual cogts are listed as follows:

Total
Location Interest Amortization  Maintenance Annual Cost
Sampsons Island $25,400 $ 1,200 $ 3,500 $ 30,100
Oyster Harbor Beach 28,700 1,400 44 100 74,200
Dowses Beach 18,200 900 2,200 21, 300
Long Beach 100,300 Ik, 800 128,400 233,100
Squaw Island 14,500 700 1,800 17,000

Benefits

Benefits have not been evaluated since economic Justification 1s not

\

of a type to make the projects eligible for Federal zaid unrder

existing Federal policy. All of the protect.ion plang with the exceptlon
of the plan at Dowses Beach, are for prilvate property and the benefits
to be derived are wholly private. The project at Dowses Beach would
not affect present or future recreational usze of the beach but would
only serve to prevent losses of the backshore area facing Fast Eay and
reduce malintenance of the entrance channel. The other four~ public
beaches have sufficlent area fo accommodate present or proupectlve
beach use. Any widening of these beaches beyond thelr pre:ent wildth
would require additional parkilng space for prospective beach users.
There 1s no indication that sufficlent land would be made avallable to
provide additional parking spaces. 3ince the public beaches do not
show signs of extensive erosion, no plans for restoratlon have hbeen

prepared or evaluated under this study.
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Under exlsting beach erosion control laws, Congress has authorlzed
Federal particlpation 1n the cost of reatoring and protecting the
éhores of the United States, its territories and possessions, The intent
of this legislation 1s to prevent or control shore erosion caused by
wind and tidal generated waves breaklng along the costs and shores.
Beach erosion control leglslation does not authorize correction of
erosion at upstream locatlons caused by stream-flows, PFederal particl-
pation In construction cost 1s limlted to restoration of damaged
beaches rather than to create new land by 1lmprovement. Accordingly,
Federal participation 1s 1limited to restoratlion of the historic shore-
line. Any additional extension of the shorellne seaward or creation
of new beach areas would be entlrely at non-Federal expense.
Federal participation 1s based on the shore ownership, and use. If
there 1s no public use or benefit, Federal funds can not be used. The
first costs allocated to restoration of or protection to Federal
property are borne fully by the Federal Government. Federal co:t sharing
is at least 50 percent of the first cost of protectlon for shores
owned by non-Federal publilc agencles, excluslve of land costs. Pro=-
tection of certain shores not publically owned may be eligible for
Federal cost sharing up to 50 percent providing it can be shown that
there is significant publlic benefits arlsing from public use or from
direct protectlon of nearby public facilitles.
Section 103 of the 1962 River and Harbor Act provides Federal cost
sharing up to 70 percent of the total construetion cost for protection
of publically owned shore park and conservation areas, provided that:

(a) The land must be publically owned,
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{(b) The park must inelude & zone extending landward from MLW
line which excludes all permanent human hablitatlon, excluding
summer residences, but does preclude resldences of park
personnel or adminlstrative bulldings.

(¢} The park must include a beach suitable for recreaticnal use
Including swimming and similar water contact use.

(d) The park must provide for preservation, conservatlon, and
development of the natural resocurces of the environment.

fe) The park cor conservation area must extend landward a
sufficlent distance to include protective dunes, bluffs or
other natural features which will absorb and dissipate wave

energy and flcoding effects of storm tides. The purpose of

this requirement 1s to provide a protective buffer zone which
would prevent damage of upland property and development,
(£} PFull park facilities must be provided for apprepriate public

use,
Private shores owned by beach ¢lubs and hotels are not ellgible for
Federal ald even though the clubs or hotels may indicate that membershilp
or guest privlileges are open to all on equal terms. Usually these
establishments are operated for private profit or to restrict beach use.
They exclude all members of the general public except for membership or
payling guests., It 1s consldered that theilr facllities, including
parking facilities therefore, are not open to the general publiec,
However, protectlon of such private shores must sometimes be included
when determined essential to a complete overall restoration project.
The term "public use" means recreational use by all on equal terms and

open to all regardless of origin or home area. Prohibited 1s any device
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for limitation of use to speciflc segments of population, such &s local
resldents, or similar restrictions on outside visltors, directly or
indirectly. Thls definition allows a reasonable beach entrance fee,
unlformly applied to all, for payment of local project costs. Lack

of sufficlent parking facilitles for the general public {including
non-resident users) located reasonably near and accessible to the
project beaches would constltute a defacto restriction on public access
and use of such beéches, thereby, precluding eligikility for Federal
nssistance.

'1thin the study area the benefits whlch could be evalusted for
urotection bf public shores are insufficient for economic justificatio-~,
:rotection of private shores would not result in significant public
erefits based on the above criteria, Therefore, all estimated costs

are apportior:d as non-Federal costis.

Coordination With Other Agencies

roordination nas been malntalned with the Massachusetts 'epartment of
rublle Works and with offilcials of the Town of “arnstable. They fur-
iished Informatlon and data used In the conduct of this ztudy. The
vians of protectlon were discussed with both during the progress of

he study and thelr comments were requested for ineluslon in this

report. 1In addition, personal contact has beer made with shore resldents

10 ascertaln data concerning thelr problems.

CUHME"IS B‘I lllBAL IN“RESTS - The results of this study have heen

discussed wit the Divislon of Waterways of the Massachusetts Departm . nt

of Fnvironmertal Ouallity Englneering and wlth «fficlals of the Town of

d4arnstable. (See Appendix BJ.
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CANCLUSIONS AND RECOMMENDATIONS

Conclusions

The Divislon Engireer concludes that the following are practicable plans
for protection and restoration of shore areas which merit consideration,
all are shown on Plates 2 and 12.

(a) Sampsons Island - Construct a stone Jetty 700 feet long at

the western end of the island.

(b)Y Oyster Harbor Beach - Widen 2,000 feet of bheach at the eastern

end of Dead Neck Island by direct placement of sand f1lil.

{e¢) Dowses Beach - Place riprap revetment along the eastern and

northern tilp of the beach facing Fast Bay for a distance of
800 feet.

(d) Long Beach - Construct a stone jetty 500 feet long at the
western end of the 1sland., Place riprap revetment from the
inner end of the jetty along approximately 600 feet of the
western end of the beach, Widen 4,000 feet of the beach by
direct placement of sand i1l Including sand £11l in two
seperate areas of the backshore fronting on Centervilie Rlver.

{e) Squaw Island - Construct a 500 foot long Jjetty adjacent to

the east entrance to Hall Creek,
The remaliing shore areas are 1ln general suitably protectéd against
erosion a1d shore recession by existing protective works. Malntenance
of existlng structures or construction of addlitional simlilar structures
1s all that 1s needed at the present time, If 1t 1s desired or becomes
necessary in the future, the existing beaches canh be improved,malntained
or restored by placement of sand 111 directly on the beaches or in

stockplles to be distributed by wave actlon.
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The western two-thirds of Lorg Beach 1is considered unsuitable for
residential development due to 1its low elevation and vulnerabllity to
overtopping and damages during severe storms or hurricanes.

Complete protection of low shore areas by high seawalls or other
barriers to prevent overtopping and consequent damages during severe
storms or hurrlcanes 13 not warranted by the limited developments which
would benefit.

Tue to the adequacy of public beach areas for present recreational use
or the private ownership and consequent private benefits so be derived
from protecting private property, the public Interest under exlsting
policles is insufficlent to warrant Federal participation in the cost

of the proJects considered.

Recommendations

It i3 recommended that ne project be adopéed by the Tnited States at

this time for the protection or restoration of the scuth shore of
Barnstable, Massachusetts. It 1s further recommended that protective
measures which may be undertaken by local interests based upon their
determination of economlc and environmental justification be accomplished

in acecordance with plans and methods consldered In this report.
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APPENDIX A
Design Analysis |
1. DESIGN TIDE - mne design tide is the highest tide estimated to
cccur In the area on an average of once a year. The tide of 3.5 feet
above mean high water was estimated as an average of the tldes of
record at Boston, Massachusetts and Newport, Rhode Island.
2. DESIGN WAYE . mne helght of deslgn wave used for the Jettles ls
the hilghest wave which can occur at the structure at the time of
design high tide, Determination of this wave heigﬁt was based on
the llimltatlions imposed by fetch, wind direction and speed, also by
depths of water at the structure. Water depths limlted the possible
wave heights more than fetch distance or wlnd speed. Therefore,
design wave height was computed using the solltary wave formula where
the height of the wave 1s 0.78 times the depth at the structure at
the helght of the deslign tide,

3. STONE SIZE  _ The minimun welght of armor stone used 1in the Jettles 1is

determined by the formula:
3

W= ¥ H
Ky (57-17° Cot x
Where W = Welght of stone 1n pounds

W, = Unit welght of stone in pounds/ft?

= A coefflcient; 3.0 for the heads of structure and
3.2 for the trunks

3. = Specific gravity = Unit weight of stone
Unlt welght of water

" 'y = Angle of slope of Structure to the horizontal plane

H = Deslgn wave helght at structure

A<l



The core or bedding stone immediately beneath the armor stone was
cesigned to contaln assorted sizes wilth at least one«half of the

ctone naving welghts equal to 10 percent of the armor stone welght.
The top width of the Jjettles and the thickness of armor stone in
revetments are at least twlce the dimenslons of a cube of stone having
the specified welght of the armor stone. A lesser thilckness of

armor stone 1s sometimes necessitated due to the limited size of

i1he structures.



Estimates of Costs of Improvement
1, GENERAL . A useful life of 50 years has been used 1n determining
amortization charges. An annual interest rate of & 3/8 percent has
been used for the annual charges which are all non~Federal. Malnften-
ance requirements for beach f1lls are based on maximum rates of loss
determined from the past shore recession with a minimum rate of loss
of cne foot per year. It has been assumed that the Jettles wili
reduce the rates of loss by 50 percent In areas near the Jetty sltes.
Annual maintenance costs of Jetties and revetments have been estimated
as one percent of the flrst cost of construction.

2. SA"?SGNS ISlAHD - The plan of protectlon conslsts of a stone jetty

700 feet long at the western extremity of the 1sland.

a. Total Flrat Cost

Jetty Construction - 16,000 tons stone @ $ 22 = $ 352,000 *

Engineering & Design 6¢, 000
Supervislon & Administration . 32,000
Total First Cost $ Yiy 000

¥ Includes Contingencies

b. Total Annual Charges

Interest - 0.06375 x $ 4k, 000 = $ 28,300
Amortization - 0.00303 x $ B4L4,000 = 1,350
Maintenance - 160 tons @ § 22.00 = , 3,500

Total Annual Charges $ 33,150
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3. OYSTER HARBOR BEACH _ The'plan of pfotection and improvement

-

consists of widening the beach by direct placement of sandfill for
2 distance of 2,000 feet west of the Jetty at the entrance to West
Tay.

a. Total First Cost

Beach Fill - 100,000 c.y. @ $ 3.50 = $ 350,000
Contingencles 53,000
Engineering & Design 60,500
Supervision & Administration 36,300

Total First Cost $ 499,800

b, Total Annual Charges

Interest - 0.06375 x $ 499,800 = $ 31,900
Amortization =~ 0,003%03 x $ 499,800 = 1,500
Maintenance - 12,600 c.y. @ $3.50 = 44,100

Total Annual Cost b 77,500

DUWSES BEACH POINT - mne plan of protectlon consists of placement

. riprap revetment from the inner end of the exlsting Jetty to a
roint 800 feet inside the entrance to East Bay.

a. Total Flrst Cost

Riprap revetment 11,000 tons @ § 20 = 4 220,000
Contingencles 23,000
Frgineering & Design 45,500
Supervision & Administration 25,300

Total First Cost $ 323,800

Ak



b. Total Annual Charges

Interest ~ 0.06375 x $323,800 = $ 20,600
Amortization - 0.00303 x $325,800 = 1,000
Maintenance 110 tons @ $ 20 = ”2;200

Total Annual Charges $ 23,800

5. lﬂ"ﬁ BEACH - The plan of protectlion conslsts of beach widenlng
by direct placement of sand f£1l11, construction of a Jetty and riprap

revetment along the shore from the Jjetty to East Bay a distance of
600 feet.

a. Total First Cost

Jetty Construction - 7,600 tons stone @ $22 =$ 167,000
Riprap revetment - 8,500 tons stone @ $20 =$ 170,000
Beach f£111 - 250,000 c.y. @ $ 3.50 = $ 875,000
Sub Total $ 1,212,000

Contingencies 182,000
Engineering & Design 139,500
Supervision & Administration 98,000

Total First Cost $ 1,631,500

b, Total Annual Charges

Interest - 0.06375 x ¢ 1,631,500 = $ 104,000
Amortlzation - 0.00303 x $ 1,631,500 = 4,900

Malntenance
Jetty Repairs 76 Tons @ $ 22 = $ 1,700
Revetment Repairs 85 Tons @ $ 20 = 1,700
Beach Fill 35,600 c.y. @ § 3.50 = 124,600
Total Arnual Charges $ 236,900
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6. SOUAW ISLAND - The plan of protection consists of a Jetty, 500

feet long, at the south side of the entrance to Hall Creek.

a. Total Filrst Cost

Jetty Construction 8,000 Tons stone @ $ 22 = § 176,000
Contingencies 26,000
Engineering & Design 34,400
Supervision & Administration 18,200

Total First Cost $ 25k, 600

b. Total Annual Charges

Interest - 0.06375 x $ 254,600 = $ 16,300
Amortization - 0.00303 x § 254,600 = 700
Maintenance - 80 Tons @ $ 22 | = 1,800

Total Annual Charges $ 18,800

Awb
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APPENDIX B

DATE:

A

February 28, 1969

‘Wi

SUBJECT: Town of Barnstable, Mass.

REGUESTED BY:

DOCKET NO,:

Director of Civil Works

Office, Chief of Engineers

Washington, D, C, 20315

Dear Sir:

The Committee has been requested to adopt a. resolution
directing the Corps of Engineers to make & review study of

and vicinity

-
-—

1708 Beach Erocsion

the subject matter and would appreciate obtaining your views

with particular reference to the desirability and justification
of & study.

will be appreciated,

Any further information which would be of assistance to the
Committee in determining whether the review should be authorized
It i3 requested that any attached papers \
submitted in support of this study be returned to the Committee
along with your report.

-

Sincgrely y

o GeorgQZf(;

‘Chatrman -

ours,

Mot

allon, M. C,

Rep. Hastings Keith -

- ——
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y’i‘ CONMITTEE QN PUBLIC WORKS

HOUSE OF REPRESENTATIVES, U.S.

WASHINGTON, D.C.

RESOLUTION

Kesolved by the Committee on Public Works of the House of.
Representatives, United States, that, in accordance with
Seetion 110 of the River and Harbor Act of 1982, .the Secretary
of the Army is hereby requested to direct the Chief of Engi-
xieers. to make a survey of the.shores of the Town of Barnstable,

Magsachusetts,; in the interest of beach erosion control and related

purpcses.

Adopted December 11, 1969

Attest: . 7
George H. Fallon, Chairman

{Requerted by Rep. Hastings Keith)

[P R P TS
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A
Chief of Engincers ‘ B.E, 1708
Department of the Army
Washington, D, C. 20315
Pear Sir:
Enclosed 13 o resolution adopted by the Caumittee
on rfuolic Works directing the Corps of Engincers to

proceed with a review investigation of the Town of

Barmstable, Massachugetts, and vicinity,

\
- Sincerely vours, ‘ \
/L*/C’-é‘;{,c“ ../':/" Vﬂ/ﬂdgi&"
g Georga H. Fallon, M. C.
Chairman
:\:-.. ) .
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ERGCH-FD 16 Jevascy 1970

Honoradle Gecrgs H. Fallon
Cha:rcan,. Committee on Publie Workse
Housa of Reoresentatives
Yashivrgeon, D. €, u3ly

Dory Mr. Chajrwman:

Reference {8 nade to your tecent latter {udloising a vesclution adapted
by your Cormittes. This resslutinn roquests thaz the Secrgtary of the
Arwy csuse to ba wade, under the direction i the Chlef of Xnginears. a
survey nf{ thz shores of the Towm of Barratuible, Mrssathusetts, f1a tha
interast of “each erosiocn control end ralated purposes.

Tan resclution f2 being vefarved to the asoronriste offica for action.
This study will be init‘ated snd vedor: thereoa rendered a3 soon as
aracticable; however, further action ou this report lg dependent on
availabhiiity of funds from appropciations f{or surveys.

Sincurely yours,

LEQMARD EDFLSTRIM

Culonal, Carps of Enginoers

Assigtant Directer of Ciwtl WOEkp
for Atlamntic Divisxonﬁ

CF: New England Div wd
Kiver & darbor Bd wd
Mr Y"Hirachberg wd
Room H=C=-085

RETURN TO REPT PROC SEC - ENXCW-PD ~ ROOM 4-E-0B6
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p f J COMMITTEE ON
-~ . MERCHANT MARINE AND

- Congress of the Enited” @Lazes
N P S Bouse of Repregentatives =~ <, 7
Washington, D.C. 20515 i I ; J
February 19, 1969 -

p—————

3 {‘:
The llonorable Georre H. Fallon { ! ;
Chairmen, Corrittee on Public ncrﬁs
House o Renresentatives [ ') O \
Washin-ton, D. C. 20515 i~
ponn Tl

Dear Chairman Fallon: | e

I have been contacted by the Board of Selectmen of the Tovm
of Barnstaole, .-.assacnusetts, evidencing a desire that a study be rade
by the Corps of Ingineers to deternine the most nractical means cf al-
leviating a most seriocus beach erosion problern on the tovm's south
shere.

Therefo“e, it is respectfully requested that the Cormittee
on Puplic Uoriks adopt a resolution that thie 3ecard of TUnsineers for
o Rivers and Haroers be. requested to review the renort on Land and later
- Resources cf the United States, transmitted to the President of the
United States by the Secretary of the Jaty on Avril 27, 1935, and
subsequently puolished as Senate Docuwment To. 14, &5th Congress. Such
review to te mzde witn a view tc deterninin-, in licht of the heavy
o erosion rrocess cecwrring slonz the South Siore of Cape Ccd, the
. advisavility of worlis improvenent, particularly in the Tovm of Sarm~
stable, ilassachwsetts, in the interest of beacihh erosion control, shore
nritaction, naviration, and other allied water uses.

Y

If you vill keen re edvised of yocur Comittee's aection in
this matter, 1 will apnreciate ii.

Sincerely, - . \

- ‘ . msrm@ R IT‘-I | :
. : lYerber of Congress

HK:E0S _ o -

[



Tincere 9/ Drwnslot te | .
Tedlctinen’s O ffie

-(./‘/yruuu.'t. o/f?r'rJJ. et

EORGE L. CRCSS, CHAIRMNAN
THOMAS MUARPHY .
IHN F. AYLMLIR »

January 319 1969

Congressman llastings Keith
243 Fost Office Building
Ilew Eedforq, ‘assachusetts

Dear Congressman Keith:
)

The Town of Barnstable is experiencing serious beach erosion on
our South Shore and we would like to have you offer to Congress a
Resolution to have the U.S, Corp. of Engineers survey this problem
and determine the best methods to eleviate the cost.

I hope that I have worded this properly and if thera is any
further information you need I would be most happy to forward it.

Very truly yours, .

orge Cross, Chalrman
Td Selactman

GLL :bst
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BEACH EROSION CONTROL REPORT ON 30UTH SHORE

OF BARNSTABLE, MASSACHUSETTS

INFORMATION CALLED FOR BY SENATE RESOLUTION 148,

85 TH CONGRESS, ADOPTED 28 JANUARY 1953

1. The study covers the south shore of Barnstatle, Massachusetts,
between Fopponesset Bay and Hyannls Harbeor., The problem consists of
eroslon of beaches and coastal shorelines from wave attack. The

shore 1s exposed to wave attack from the Atlantic Ocean across
Nantucket Sound through limited openings between the offshore I1slands
of Martha'!s Vineyard and Nantucket. The mean range of tilde varles
from 2.3 to 3.1 feet. The hilghest tide of record of 12.5 feet above
mean low water occurred at Hyannis Harbor during 1l4-15 September 1044,

2. IM?RBVEMENTS CONSIDERED _ Plang were developed for protection and

reatoration of shore areas zs follows:

a, Sampsons Island -~ Construct a stone Jetty at the western

tip of the island tc trap littoral drift of sand from passing into
the entrance of Cotult Bay,.

b. Oyster Harbors Beach = Widen 2,000 feet of beach by direct

placement of sand f1ll to prevent flanking of the existing Jetty at
the entrance to West Bay by storms,

¢. Dowseg Beach - Rlprap revetment at the eastern end of the

beach to stablize the shoreline on the East Bay side of the beach.
d. Long Beach -~ Widen 4,000 feet of beach by dlrect placement
of gsand 111 on the Nantucket Sound side; also, plac=zment of sand

111 in twe narrow portions of the beach on the Centerville River
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side; const¥uct a stone Jetty on the east side of the entrance to
Fast Bay; riprap revetment at the western end of the beach to stabllze
f.he shore line faclng the entrance to East Bay,

e. Sdquaw Island - Construct a stone Jetty at the enirance to

1lall Creek to trap sand along the westerly side of the Iszland.

ln addition, general methods of protectlon and Improvements where
consldered for other aress which dld not merit development of detailed
plans. These methods consisted of maintenance of exlsting protectlve
gtructures, construction of addifional seawalls, grolns and revetment
vhere needed for future development, placement of stockpiles of sand
along the shore to nourish beaches. Complete protectlon of low areas
by high seawalls or other barriers 1s not warranted by the beneflts
which would be derived from protection,

g CONGLUSIONS AN RECOMMENDATIONS - The adequacy of public

heach areas for present recreational use and the lack of space to

expand parking facilitles for prospectlve Increased use result in
insufficlent benefits to warrant Federal participation in development
of an Improvement. 1In view of the private ownership of property where
nlans were consldered, public‘interest, as requlired by Federal laws,

iz insufficient to permit participation. Therefore, it was recommended
that no projects be adopted by the United States for the protection

or Improvement of the south shore of Barnstable, Massachusetts., It

was further recommended that protectlve measures which may be under-
raken by local interests, based upon thelr determlnation of economic
and envirommental Justificatlion, be accomplished 1n accordance with

plans and methods considered 1In the study.
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Estimated flrst costs of consldered Improvements all non-Federal,

are listed ag follows:

Locatlion Improvement Fstimated First Cost
Sampsons Island Stone Jetty & Luh 000
Oyster Harbor Beach Sand Fill 499,500
Dowses Beach Revetment 323,800
Long Beach Stone Jetty, )
Revetment, Sand Fill 1,631,500
Squaw Island Stone Jetty 254,600

4, DISEUSSIBH « The economle Justification for construction of the
considered projects has not been determined. BRBeneflits were not
evaluated since benefits to be derived are principally rrivate and
are not of a type to make the Improvements eliglble for Federal ald
under exlsting Federal pelicy. Changing the economle life of the
consldered projects would not change the {indings of the study in so

far as they pertaln to eligibllity for Federal ald.



